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(54) SYNTHETIC RESIN BOTTLE AND MOLDING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To sufficiently develop a 
required physical property for a synthetic resin bottle and 
to obtain efficient transportation and disposability by a vj,, 
method wherein reduction and restoration of volume are 
made attainable easily and satisfactorily for the bottle 
without declining greatly the required physical propperty of 
the bottle. 

SOLUTION: The synthetic resin bottle is formed by 
biaxially-stretched blow molding in a structure having a 
laminated wall wherein the entire body of the bottle 
excluding a mouth part 4 is formed in a structure which is 
deformative by crushing into a reduced volume while being 
restorabie easily to the original shape, and because of its 
laminated structure at the wall, the bottle is capable of 
developing certainly required physical property and 
mechanical strength even though the structure is made, on 
the other hand, deformative for reduction of volume. 
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* NOTICES * 




JPO and NCXPI are not responsible £or any 
daxnages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] Opening cylinder part (4) Bottle made of synthetic resin which could reduction—ization- 
transform the whole to remove in the shape of push crushing, and made it the structure which can carry 
out an original-form retum easily, and made the wall the laminated structure and by which biaxial 
extension blow molding was carried out, 

[Claim 2] Opening cylinder part (4) Bottle made of synthetic resin according to claim 1 which used the 
whole to remove as the thin wall at extent which can carry out an original-form retum easily [ can 
reduction— ization-deform in the shape of push crushing, and ]. 

[Claim 3] Opening cylinder part (4) Bottle made of synthetic resin according to claim 1 made into the 
structure which formed the crease line which makes possible the thing which set up the whole to 
remove, and which it crushes, and reduction-ized deformation to a configuration is made possible, and is 
easily done for an original-form retum. 

[Claim 4] Claims 1 or 2 which made the wall the laminating box-fi-ame construction in which the 
outside layer (la), the glue line (Id), and the inside layer (Ic) were located sequentially fi-om the outside, 
fabricated said outside layer (la) from nylon, and fabricated the inside layer (Ic) with polypropylene or 
hard polyethylene, or the bottle made of synthetic resin given in three. 

[Claim 5] Claims 1 or 2 which made the wall the laminating box-fi^ame constmction in which the 
outside layer (la), the glue line (Id), and the inside layer (Ic) were located sequentially ft*om the outside, 
fabricated said outside layer (la) with hard polyethylene or polypropylene, and fabricated the inside 
layer (Ic) with a polyvinylidene chloride copolymer, polyethylene terephthalate, or the polyethylene 
terephthalate for a direct blow, or the bottle made of synthetic resin given in three. 
[Claim 6] A wall is made into the laminating box- frame constmction in which an outside layer (la), the 
glue line (Id), the interlayer (lb), the glue line (Id), and the inside layer (Ic) were located sequentially 
firom the outside. Said outside layer (la) with hard polyethylene or polypropylene Claims 1 or 2 which 
fabricated the middle class (lb) with the polyvinylidene chloride copolymer, and fabricated the inside 
layer (Ic) with hard polyethylene or polypropylene, or the bottle made of synthetic resin given in three. 
[Claim 7] Claims 1 or 2 which made the wall the laminating box-fi^ame constmction in which an outside 
layer (la), the glue line (Id), the interlayer (lb), the glue line (Id), and the inside layer (Ic) were located 
sequentially from the outside, fabricated the interlayer (lb) from a polyvinylidene chloride copolymer or 
nylon, and fabricated the inside layer (Ic) for said outside layer (la) with polyethylene terephthalate 
with polyethylene terephthalate, or the bottle made of synthetic resin given in three. 
[Claim 8] Tubed parison of the laminating box-fi-ame construction by which extrusion molding was 
carried out (P) Opening cylinder part of a fixed configuration (4) Blow molding is carried out to 
preforming (T) of the shape of a cylinder like object with base which it has, and it is said opening 
cylinder part (4) about this preforming (T). The shaping approach of the bottle made of S5mthetic resin 
which carries out biaxial extension blow molding to the box-fi"ame constmction which can carry out the 
original-form retum of all that are removed easily [ can reduction— ization-deform in the shape of push 
cmshing, and ]. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the bottle made of synthetic resin which asked for the 
transportation handling with sufficient saving-resources-izing, sufficient easy-izing of abandonment 
handling, and sufficient effectiveness, and its shaping approach. 
[0002] 

[Description of the Prior Art] various kinds of contents liquid ~ repacking — business — as a container, 
althou^ the bottle made of synthetic resin is used this kind of bottle ~ repacking — business — that what 
is necessary is just to function as a container, since it asks neither in the goodness of appearance 
appearance, nor the ease of carrying out of use Within limits in which the receipt maintenance condition 
of contents liquid does not deteriorate greatly, that thin wall-ization was pushed and the transportation 
handling with saving-resources-izing, sufficient easy-izing of abandonment handling, and sufficient 
effectiveness has been obtained by this thinning. 

[0003] That is, where a bottle is crushed and reduction- ized, when it makes thin wall thickness of this 
kind of bottle to extent in which the original-form return only by the help which crushes and is extended 
is possible and this performs bottle transportation to a product manufacturer from saving-resources-izing 
of a sjoithetic-resin ingredient, easy-izing of abandonment handling of the bottle made of synthetic resin, 
and a bottle manufacturer, efficient transportation handling has been obtained. 

[0004] Moreover, it was general to have been fabricated with a biaxial extension blow molding means 
by which the big amount of extensions can be obtained, in order to be stabilized and to acquire thin box- 
frame construction simply, if it is in this thin wall bottle, and for this reason, when preforming was 
fabricated by the bottle while it was fabricated with close dimensional accuracy, it was fabricated almost 
without the exception with the injection-molding means from the reason of being able to give high 
shatter strength to a pars basilaris ossis occipitalis. 
[0005] 

[Problem(s) to be Solved by the Invention] However, if it is in the above-mentioned conventional 
technique Since the wall of preforming by which injection molding was carried out is monolayer 
structure, increase of extent of the formation of a thin wall of a bottle is followed. Since a property with 
usefiil mechanical strengths, such as hauling and breaking strength-proof, physical-properties-properties, 
such as various kinds of barrier nature, etc. will fall at an increasing tempo and a limitation will be 
naturally generated in the thin wall-ization by this The ease [ abandonment / saving-resources-ized 
extent and transportation which are obtained, and ] of carrying out of handling is not enough. When [ at 
which it ****-ized ] it extended from the reduction-ized condition of the letter of push crushing and was 
made to retum to the original form, the bending part changed into the crookedness permanent 
deformation condition in many cases, and there was a problem referred to as being unable to crush for 
this reason and being unable to carry out reduction-ized handling. 

[0006] Moreover, although some which do not produce trouble at all are in the receipt maintenance by 
this thin wall bottle with which other properties fall if fall extent of the property specified among the 
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properties of falling by thin wiff ization depending on contents liquid is small Since the physical- 
properties fall by the formation of a thin wall is generated almost without an exception to all physical 
properties, thin wall-ization It was limited by extent which can demonstrate the capacity which the 
specified property needs, thin wall-ized extent was restricted sharply by this, and tiiere was a problem 
referred to as being hard coming to carry out reduction-izing and ****-ized actuation. 
[0007] Then, this invention aims at having been originated that the trouble in the above-mentioned 
conventional technique should be canceled, making to attain reduction-izing and ****-ization easily and 
good into a technical technical problem, without producing the fall of request physical properties 
greatly, and fully demonstrating the physical properties for which it has and asks, and obtaining efficient 
transportation and abandonment handling. 
[0008] 

[Means for Solving the Problem] The means of invention according to claim 1 is among this inventions 
which solve the above-mentioned technical technical problem to carry out [ making the whole except an 
opening cylinder part into the structure which can carry out an original-form return easily / can 
reduction—ization-deform in the shape of push crushing, and /, making a wall into a laminated structure, 
and ] biaxial extension blow molding. 

[0009] Since the reduction-ized deformation of a bottle is possible for the whole except an opening 
cylinder part in the shape of push crushing, a bottle is reduction-ized in the shape of push crushing, and, 
but since the volume becomes very small by reduction-ization as for a bottle, each handling of many 
reduction-ized bottles is performed simply and efficiently promptly. [ each processing of transportation, 
storing, and abandonment ] 

[0010] Moreover, since the original-form retum of the bottle of a reduction-ized condition is easy when 
a bottle is transported from a bottle manufacturer in the reduction-ized condition to a product 
manufacturer, using pneumatics, using restoration of contents liquid, the bottle of a reduction-ized 
condition is returned to the original form that there is nothing inconvenient promptly certainly, and 
conraiercialization processing is performed. 

[001 1] By carrying out a selection setup according to physical properties giving the bottle which 
fabricated the synthetic-resin ingredient which fabricates each class, since the wall is a laminated 
structure, a bottle can fully demonstrate the physical properties for which it asks, and will demonstrate 
the property which was adapted for the contents liquid which this contains proper. 
[0012] Invention according to claim 2 can reduction— ization-transform the whole except the opening 
cylinder part of a bottle in the shape of push crushing at invention according to claim 1 , and adds what 
was considered as the thin wall to extent which can carry out an original-form retum easily. 
[0013] If it was in this invention according to claim 2, since reduction-ized deformation and original- 
form retum deformation were made possible using the ease of carrying out of the bending deformation 
accompanying the formation of a thin wall, it is possible to fully suppress the physical-properties fall 
which can fully attain saving-resources-ization of the synthetic-resin ingredient which fabricates a 
bottle, and is needed [ nature / by the formation of a thin wall / gas beirrier ] with the combination of the 
synthetic-resin ingredient which fabricates each class of a laminated structure. 
[0014] Invention according to claim 3 adds what was considered as the stmcture which formed the 
crease line which makes possible the thing which set the whole except the opening cylinder part of a 
bottle as invention according to claim 1 , and which it crushes, and reduction-ized deformation to a 
configuration is made possible, and is easily done for an original-form retum. 

[0015] If it is in this invention according to claim 3, since a bottle is made to bend and reduction-ize 
along with a crease line, it becomes that whose reduction-ized gestalt of a bottle was fixed, and 
transportation, storing, abandonment, an original-form retum, etc. will be processed to the bottle 
reduction-ized with this fixed gestalt. 

[0016] Invention according to claim 4 considers as the laminating box-frame construction in which the 
wall of a bottle is located in invention according to claim 1, and it located the outside layer, the glue 
line, and the inside layer sequentially from the outside, is nylon about an outside layer and adds what the 
inside layer was fabricated for with polypropylene or hard polyethylene. 
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[0017] enough, even if the w3^f a bottle compares and it will be in a thin wall-ized condition with 
combination with nylon, polypropylene, or hard polyethylene, if it is in this invention according to claim 
4 — a thrust-proof prickle can be carried out, reinforcement can be demonstrated, and this becomes the 
high bottle of mechanical strengths, such as fracture-proof nature. 

[0018] Invention according to claim 5 considers as the laminating box-frame construction in which the 
wall of a bottle is located in invention according to claim 1, and it located the outside layer, the glue 
line, and the inside layer sequentially from the outside, is hard polyethylene or polypropylene about an 
outside layer, and adds what the inside layer was fabricated for with a polyvinylidene chloride 
copoljnner, polyethylene terephthalate, or the polyethylene terephthalate for a direct blow. 
[0019] Since sufficient contents-proof physical properties are demonstrated even if the wall of a bottle 
compares and it will be in a thin wall-ized condition with either hard polyethylene or polypropylene and 
one combination in a polyvinylidene chloride copolymer, polyethylene terephthalate, or the 
polyethylene terephthalate for a direct blow although it is the same as invention according to claim 4 as 
a laminated structure if it is in this invention according to claim 5, it can use for receipt of various kinds 
of contents liquid. 

[0020] Invention according to claim 6 considers as the laminating box-frame construction in which the 
wall of a bottle is located in invention according to claim 1 , and it located an outside layer, a glue line, 
the middle class, the glue line, and the inside layer sequentially from the outside, it is hard polyethylene 
or polypropylene about an outside layer, is a polyvinylidene chloride copolymer about the middle class, 
and adds what the inside layer was fabricated for with hard polyethylene or polypropylene. 
[0021] Since sufficient oxygen barrier nature is demonstrated even if the wall of a bottle compares and it 
will be in a thin wall-ized condition with one of hard polyethylene or the polypropylene, a 
polyvinylidene chloride copolymer, and one combination of hard polyethylene or polypropylene, if it is 
in this invention according to claim 6, it means with a thing that it was suitable for receipt of anaerobic 
contents liquid etc. 

[0022] Invention according to claim 7 considers as the laminating box-frame construction in which the 
wall of a bottle is located in invention according to claim 1 , and it located an outside layer, a glue line, 
the middle class, the glue line, and the inside layer sequentially from the outside, it is polyethylene 
terephthalate about an outside layer, is a polyvinylidene chloride copolymer or nylon about the middle 
class, and adds what the inside layer was fabricated for with polyethylene terephthalate. 
[0023] Since sufficient oxygen barrier nature is demonstrated even if the wall of a bottle compares and it 
will be in a thin wall-ized condition like invention according to claim 6 with polyethylene terephthalate, 
one of a polyvinylidene chloride copolymer or the nylon, and combination with polyethylene 
terephthalate, if it is in this invention according to claim 7, it becomes a thing suitable for receipt of 
anaerobic contents liquid etc. 

[0024] The means of invention according to claim 8 is to carry out biaxial extension blow molding to 
the box-frame construction which can carry out the original-form retum of carrying out blow molding of 
the tubed parison of the laminating box-frame construction by which extrusion molding was carried out 
to cylinder-like-object-with-base-like preforming which has the opening cylinder part of a fixed 
configuration, and this preforming easily [ all except that opening cylinder part can reduction— ization- 
deform in the shape of push crushing, and ]. 

[0025] If it is in invention according to claim 8, tubed parison is easy to make that wall into a laminated 
structure by using co-extrusion forming technique, since extrusion molding is carried out, and 
preforming of laminating box-frame construction can be easily obtained by carrying out blow molding 
of the parison of this laminating box-frame construction to cylinder-like-object- with-base-like 
preforming. 

[0026] Moreover, its degree of freedom of a configuration is high, and it is fabricated on the part and 
advantageous conditions by the bottle while the wall thickness control point setting in consideration of 
shaping to a bottle is possible for it, since blow molding of the preforming is carried out. 
[0027] Since two extension processings with the primary extension at the time of the blow molding from 
parison to preforming and the secondary extension at the time of the biaxial extension blow molding 
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from preforming to a bottle ai^erformed Arrange the amount of extensions with primary extension and 
secondary extension, and the amount of extensions of secondary extension is lessened slightly. The 
whole amount of extensions can be made [ which has unreasonableness / be nothing ] big, without being 
able to attain the biaxial extension blow molding of a bottle with a safely sufficient precision, or 
enlarging the amount of extensions of secondary extension extremely. 
[0028] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained, referring to a 
drawing. All it considers as the structure except the opening cylinder part 4 which has a neck ring 5 
which can carry out an original-form return easily [ can reduction—ization-transform a drum section 2, a 
shoulder 3, and a pars basilaris ossis occipitalis 6 in the shape of push crushing, and ], and the wall of 
this bottle 1 has a laminated structure, and the bottle 1 by this invention serves as a biaxial extension 
blow molding article. 

[0029] In the case of the d rawing 1 illustration example, the laminated structures of the wall of a bottle 1 
are 3 layer structures of outside layer la, and Id of glue lines and inside layer Ic, and by fabricating 
inside layer 1 c with polypropylene or hard polyethylene, a thrust-proof prickle can be carried out, it is 
nylon about outside layer 1 a, and they can be made [ reinforcement is high, namely, / of mechanical 
strengths, such as breaJcing strength-proof] high enough. 

[0030] Moreover, even if it is the 3 same layer structures, it can consider as the high thing of contents- 
proof physical properties to various kinds of contents liquid by fabricating outside layer la by one of 
polypropylene or the hard polyethylene, and fabricating inside layer Ic by one of a poljrvinylidene 
chloride copolymer, polyethylene terephthalate, or the polyethylene terephthalate for a direct blow. 
[0031] And it is what was made into 5 layer structures with inside layer Ic. the drawin g 2 illustration 
example — the laminated structure of the wall of a bottle 1 ~ outside layer la. Id of glue lines and 
interlayer lb, and Id of glue lines — Middle class lb by one of polypropylene or the hard polyethylene 
for outside layer la with a polyvinylidene chloride copolymer And by fabricating inside layer Ic by one 
of polypropylene or the hard polyethylene, high oxygen barrier nature shall be demonstrated and this 
will function suitably as a stowage container of anaerobic contents liquid. 
[0032] Moreover, the same operation as the above will be demonstrated by being one of a 
polyvinylidene chloride copolymer or the nylon about middle class lb in polyethylene terephthalate in 
outside layer la, and fabricating inside layer Ic with polyethylene terephthalate with the 5 same layer 
structures. 

[0033] Next, an example of the shaping procedure of a bottle 1 is explained according to drawin g 3 
thru/or drawin g 6 . As shown in drawin g 3 , the tubed parison P which has the laminating box-frame 
construction by which extrusion molding was carried out from the die head 9 is attached to the blow 
metal mold 7 constituted with the rate metal mold of a pair by eye a mold clamp of the blow metal mold 
7. 

[0034] subsequently — illustration — an abbreviation — having carried out — a cutter — parison ~ P ~ a 
die head — nine ~ directly under ~ cutting — since — drawing 4 ~ being shown — as ~ a blow ~ metal 
mold — seven — the upper part ~ opening — Ayr — a blow nozzle — eight — insertion ~ a touch — 
carrying out ~ making ~ things ~ parison ~ P — upper limit — the section — a complementary — 
Wakebe — a part — removing — since — parison — P — a cylinder like object with base — ** — a body — 
the section — two — ' ~ opening — a cylinder part — four — from — changing ~ preforming — one — ' — 
blow molding ~ carrying out . 

[0035] As shown in drawin g 5 , fabricated preforming V is attached to the biaxial extension blow metal 
mold 10 by the extension pin 11, and after a heating setup is carried out at the temperature to which the 
extension effectiveness comes out of the whole with the condition of having been attached to the 
extension pin 1 1, as shown in drawing 6 , biaxial extension blow molding is succeedingly carried out to 
a bottle 1. 

[0036] Drawin g 7 can reduction—ization-transform the whole except the opening cylinder part 4 in the 
shape of push crushing. It is what shows the condition of having crushed flatly the bottle 1 used as the 
thin wall in the longitudinal direction, and having made extent which can carry out an original-form 
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return easily reduction-izing^^it. And drawin g 8 The condition of having made the lengthwise 
direction crushing and reduction-izing the bottle 1 similarly used as the thin wall can be shown, and, in 
any case, large reduction-ization of a bottle 1 can be obtained. 

[0037] Drawin g 9 is what shows the example of structure of the bottle 1 made into the structure which 
prepared crease line 2a which makes possible the thing which set up the whole except the opening 
cylinder part 4, and which it crushes, and reduction-ized deformation to a configuration is made 
possible, and is easily done for an original-form return. The circumferential groove which crease line 2a 
is having concave structure, and was prepared in the vertical edge of a drum section 2, Prepared in the 
upper part of the fluting prepared in the both sides of drum section 2 part between up-and-down 
circumferential grooves, and the circxmiferential groove of a high order, and the each order part of the 
lower part of a low-ranking circumferential groove. On the other hand, an edge is made to counter close 
to a fluting edge, and it consists of inclination slots which located the another side edge in the upper 
limit of a before side or the center of the backside, or lower limit nearness. 

[0038] Drawing 10 is the whole side elevation showing the condition of having bent the bottle 1 shown 
in drawing,9 along with crease line 2a, and having crushed it flatly, a fluting is bent at a trough chip box 
and the crest chip box and the inclination slot are bent for the circumferential groove of crease line 2a at 
the trough chip box. 
[0039] 

[Effect of the Invention] Since this invention has the above-mentioned composition, it does so the 
effectiveness taken below. By carrying out a selection setup corresponding to physical properties giving 
the bottle which fabricated the synthetic-resin ingredient which fabricates each class, since a wall is a 
laminated structure, if it is in invention according to claim 1 The whole can make it demonstrate with 
extent which asks for the physical properties for which it asks, and excluding an opening cylinder part 
by this, reduction-izing which can fully demonstrate the physical properties and function by having 
made reduction-ized deformation and ****-ized deformation easy to carry out which can prevent a 
physical-properties fall raw [ inconvenient ] and this needs ~ and — **** — the bottle [-izing / a bottle ] 
can be offered. 

[0040] If it is in invention according to claim 2, by combining suitably the synthetic-resin ingredient 
which constitutes a laminated structure, fall extent by the formation of a thin wall of the physical 
properties for which it asks can fully be controlled, and by this, thin wall-ization can fully be pushed, it 
can have it, and easy-ization of handling at the time of sufficient saving-resources-izing, abandonment, 
conveyance, and storing can be obtained. 

[0041] Moreover, since fall extent by the formation of a thin wall of the physical properties for which it 
asks by combining suitably the synthetic-resin ingredient which constitutes a laminated structure can 
fully be controlled, the thin wall bottle which demonstrates the physical properties for which it asks by 
sufficient reinforcement can be obtained, and the thin wall bottle which can have and can function 
proper to various contents liquid can be obtained easily. 

[0042] If it is in invention according to claim 3, since reduction-ization of a bottle is attained with the 
gestalt which was always fixed, it is stabilized simply and not only can attain the reduction-ized 
processing, but it can attain easily each processing of handling processing of a reduction-ized bottle, 
****-ized processing, abandonment processing, etc. smoothly and efficiently. 

[0043] if it is in invention according to claim 4 — reduction-izing with high mechanical strengths, such 

as fracture-proof nature, — and --**** ~ the bottle [-izing / a bottle ] can be offered. 

[0044] reduction-izing which demonstrates high contents-proof physical properties if it is in invention 

according to claim 5 — and — the bottle [-izing / a bottle ] can be offered. 

[0045] reduction-izing which was suitable for receipt of anaerobic contents liquid etc. since high gas 

barrier nature was demonstrated to oxygen, if it was in invention claim 6 and given in seven ~ and — 

tjjg bottle [-izing / a bottle ] can be offered. 
[0046] If it is in invention according to claim 8, xmder the advantageous conditions for which it asks, the 
bottle of the laminating box-fi-ame construction which is a biaxial extension blow molding article can be 
fabricated simply reasonable, and it can have it, and it can be carried out simply and suitably. 
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[0047] Moreover, its degree oroeedom of a configuration is high, and it can fabricate a bottle on the 
part and advantageous conditions while the wall thickness control point setting in consideration of 
shaping to a bottle is possible for it, since preforming is a blow molding article. 



[Translation done.] 
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* NOTICES * 

JPO and NCZPI are not responsible £or any 
damages caused by tbe use o£ this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 7] 
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[Drawin g 9] 
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[Translation done.] 
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